MPEG DATA. 
STREAM 



10 

\ 


20 

\ 






ELECTRONIC 


PREPROCESSING 




WATERMARK 


PORTION 




INSERTION 






PORTION 



.WATERMARKED 
STREAM 



FIG. 1 PRIOR ART 



DCT 
COEFFICIENTS 



30 WATERMARK 
PROCESSOR 



MPEG DATA. 
STREAM 



10 



PREPROCESSING 
PORTION 



20 



ELECTRONIC 
WATERMARK 
INSERTION 
PORTION 

T 



_^ WDI 
STREAM 

WS 



41 



MEASUREMENT 
UNIT 



42 



CONTROL 
UNIT 



40 DETECTION 
PORTION 



FIG. 2 



20 



21 



DCT 


INSERTION 




COEFFICIENTS 


CIRCUIT 








' 23 

\ 



ADJUSTING 
CKT 



WDI 
STREAM 



WS 



22 

L 

WATERMARK 
GENERATOR 



FIG. 3 



Q- 
O 

o 



o 

CO 



CO 



CO 



o 
o 



o 

X 
CO 



LU 

LU 
O 

z: 

LU 

a 

LU 

co 



o 

CO 
CL 



CD 



O 
CO 
CL 



O 
CO 



lu 

Q_ 
O 

o 



CE 


CE 


• • • 


ICE 


SLI 


SLI 




SL 


SSC 


SSC 




SSC 



LU 
LU 

cr 

ID 
h- 
O 

CL 



CO 
CO 
CO 
CO 
CO 
CO 
CO 



en 

LU 

LU 

o 

1 

CO 



o 
o 

—J 
CO 

o cr 
cr lu 



> oo 



CO 



LU 
O 

o 

-J 

CO 



D- >- 
WO 

<UJ 

od 

HO 
OIUJ 

ixi q: 
> u_ 



HORIZONTAL SPACIAL 
FREQUENCY fH 



1 

1 


2 


6 


7 


15 


16 


28 


29 


3 


5 


8 


14 


17 


27 


30 


43 


4 


9 


13 


18 


26 


31 


42 


44 


10 


12 


19 


25 


32 


41 


45 


54 


11 


20 


24 


33 


40 


46 


53 


55 


21 


23 


34 


39 


47 


52 


56 


61 


22 


35 


38 


48 


51 


57 


60 


62 


36 


37 


49 


50 


58 


59 


63 


64 



FIG. 5 



MPEG DATA. 
STREAM 



DCT 
COEFFICIENTS 



10 



PREPROCESSING 
PORTION 



BIT RATE 



20 



ELECTRONIC 
WATERMARK 
INSERTION 
PORTION 



40 



DETECTION 
PORTION 



30 

_i_ 



. WD I 
STREAM 



WATERMARK PROCESSOR 



FIG. 



6 



